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Sensor Spectral Characterizations

SeaWiFS MOS OCTS POLDER MODIS
Band Center Band Center Band Center Band Center Band Center
(nm) (nm) (nm) (nm) (nm)
412 408 412 — 412
443 443 443 443 443
490 485 490 490 490
510 520 520 — 530
955 570 565 565 550
670 685 670 670T 670
765 750 765 765 750
865 868 865 865T 865

T Polarized channel.



MSI12 Vicarious Calibration

From sensor atmospheric correction

t° =t%, t°, surface to sensor transmittance
to> = toyy tora TOA to surface transmittance
te =-In(ty’) m’ effective optical thickness

Normalizein situ L, to sensor atmosphere

nL,' = L./my/exp(-t /my) target (in situ) nL,,

Propogate through atmosphere to compute expected TOA Radiance, L;'.

tLy' = (nLy, m’® t) t°
I—t' — tl—w' + tl—f + (I—a + I—r) tsoz tOSoz

Vicarious Gan = L/L..



OCTS Vicarious calibration

e Cadlibrationto MOBY

— MOBY data provided by Dennis Clark,
computed for OCTS band passes

— OCTS Level-1B data provided by NASDA
e Assuming marine aerosols, 90% RH
e Seven usable match-ups
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OCTS Vicarious Cdlibration

Band |NASDA V.4 |SIMBIOS
1 1.14 1.13
2 1.03 1.02
3 0.9394 0.946
4 1.00 1.00
S 1.04 1.03
6 1.00 0.99
7 1.02 0.911
38 0.89 0.89




MQOS Vicarious Calibration

e Cadlibration to SeaWIiFS retrieved nLw and
aerosol mode! type.

 Independent calibration of 384 MOS
detectors at each wavelength.

e To be published January 2000:

Wang, M. and Franz, B. A. (1999) Comparing the ocean color
measurements between MOS and SeaWiFS: A vicarious
Intercalibration approach for MOS. |IEEE Trans. Geosci. Remote
Sensing, accepted February 1999.
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TOA Radiance at 443 nm, 1998 0569 (Original Cal, Destriped)

MOS {5.2—7.2 mW/em®/pm /) SeaWiFs (5.2—7.2 mW/cm®/pm /sr)




115

Hnsu.md‘t

DL I 1R BB T ot o At ot o LR 1 T
y4 L © don 29, 008 {n]
' & Feb, 28, 1095 ]
s 05029 4 350104 % - .0k 107X - 1 A1t W) ]
g |
-rd
o o oo B ﬂﬁmn
& o NN Vi &ﬁwﬂﬁmﬁ :
B o 3 E
T e wa
D.B5 & S
oR L4 T R A | i st i i i
0 G0 100 150 200 250 300 250 s00
Detactor #
MOS Band 3
0.95 L LR S I R i e L e r~|~r'1'3
oo
F ""h
. P ‘3.: it 20 ]
5 st Sttar 5 L 65
= & Hqﬂ-?':',.-d' =1t a
g s [ a *h_ﬁ.-ﬂz'ﬁ‘ﬁn o ]
&0 a
k= a= "“"wﬁ
3 a ©
0B -
o Jan. 28, 1998
4 Feb. 28 1998 |
et B0OT - A0 K - ST N @own M N
L R e e S SN KPII WP NI T T BTSRRI I PR B RrT
] 50 108 180 00 250 300 380 ac0
Detaciar i

Gain Coaflicients

Gain Coefficients

MOS Band 2

L R S wa L R S L T S P

o i, 20, 1008 fo)
& Feb. 28, 1958

0.85 b Ut DBA53 & 3B X - 700007 0 pESIDT

o A

-

o ﬂ%‘“f"uﬁﬁ +

uﬂwﬁmﬁ Mm &

08

.85

Y el

300 350

PR P TR LARrrarn T
158 200 280
Datector #

0.8 = L
400

& o o &
o @ ahA
B, o b ein
s i
s mﬁ;"h'xf‘a ¥ #
rwmnna aﬁ

&

0.85 |
E n
Mﬁ A
0

L
p
L
E
S| . -

Jan._ﬂ. 1065

Fab, 28, 1956

06693 « 1710 X -4 0107 37 & 2 Ax10 T xH
| | ST I T 0 T O A A TR N |

10 200 250 300 350
Delector #

&d 100 400

Fias. 4(a)-4(d)



Gain Coefficients

GEain Coafficients

0.65

09

0.BS

MOS Band 5 MOS Band &
i £ | Sl TSl | 77 | 1.1 LA FTLUNI0 1 Ve LI B .r..-..--l.-...T.H-.-
(o) ° L
S = i A ]
105 sy L 25 3 Ag s
i, ] s . ,,,.pl e By ﬁaﬂnﬂgﬂrﬁi— ]
a e s
- Aln B " 1 u I a G o ﬁf.—-—r-"'-"‘ﬁa &
e Ha o B PU R, = i o ﬁ“mnﬂb #ﬂ-: b g
e U B N .
A i AT o
= &, ‘&ﬂlﬁ- o v » 2 g 0.85 to .y & G o .
B gl el ey 2 o il ]
%Ff" - o .
= A
g ] 2 08 ¢ .
o Jan. 29, 1988 ! o Jdan 29, 1958 1
- 4 Fob 28,1958 N 085 - #  Fob. 28, 1998 E
s e o R e & L] -2 1
t e GATOA £ 1 BE10* K 4 0 ZR0T M L 4 En e (LH2AT o THu10 X - 2.6000% %% + 350107 X
L | | U ITETEAI P AP e Eiaioad) 0E (TR T I VAR, TIPS PRI E s sl
0 650 108 150 200 250 300 350 <00 ] 50 100 180 200 250 300 380 400
Datector # Detector &
MOS Band 7 MOS Band 8
: | N ——— j BI85 [t T T T T T R T T e T T
{n] 1 03 o Jan 28,1998 (h) E
a = ] ﬁ ' & Fobi 28, 1998 @
=] B
o S 8 4 saak 00 aad § o .
g hf_.fa--#—-*‘“"'&"‘f: 2 ‘ {
Bhofhs 80 g T 0% °
pr & tem. g ® 0. g X - I o ©oo a
b & £ e o o | 8 E o o it
% 0 @ g Yo Ry 8.0.9 3 0.45 a nﬂ;"‘"“m o ® A=
- =] = E 5 U'n Far ﬂn
! & K
-] g En ﬂﬂm i "
o Jdan, 29, 155 O PRy o & a0
e E B o @ A58 &
n  Fab. 28 1993 0.08 ﬂﬁa e ﬁa&n&.dﬂ'ﬁni; 67y 8 4 Byaph B a1
| | il i i . [/ P e —— ol ggipoy il  IFEPTENTEE LETEPRETY (PP TP OO T
0 50 100 150 200 250 300 350 400 a 50 100 150 200 250 30D 350 400
Detector # Daloctor #

Figs. 4(e)-4(h)



£ (o) ML {z) d | a

SdIMMESS

[£g6l ‘vz ~dag) vag alepy

fo

S-ipnEDS

{BE6L ‘82 '024) B9S UBALBLGIREY
(gl

Sdisess

[BEGL 'G5 UBEr) ueasd ouegy
()




%5 of Pixels

% ol Pixels

MOS and SeaWIFS (Band 1)

8 — e e
g L &) Adratic Sea (Sap. 24, 1897)
——— SaaWiFs
e MOE [bands 6 & B
— - MOE {original}
EIS v _
_. e
\1.. =]
3 r 4 5
L 1], (%)
MOS and SeaWiFS (Band 3)
‘5"'_"1'" T T T T I""":
=] Adnatic Saa (Sap. 24, 1957
——— SsaWiFs
MOS (oands & & B)
10 L —  MOE [original)
IS
| \
5 - | -||| N
|
f \
Nl
u- Sl 1  — i i M\'l o
] 1 2 3 4 5
[p (3], (%)

% of Pixels

% of Pixels

MOS and SeaWIFS (Band 2)

10 SR A ] S S =

(b} Adsatic Sea (Sep. 24, 1957) i
. SeaWiFS
t - MOS (bands 6 & 8)
{| — - Mos {originai)
B+ I 1”‘, i
|y
4 |' |II o
2}
L.
0 =
o 1 2 3 4 1 &
[p42)], (%)
MOS snd SeaWiFS (Band 4)
20 — M AT
L 19 Adrizlic Sea {Sep, 24, 1997)
——— SeaWiFs
15 |- MOS (pands 6 & 8}
I — - MOS (orginal)
10 | ]
5 | 7~ )
ANy
o .‘i/i..d - Ju._-_._._‘:_.:‘“-_._.
o 1 2 3
[p 4], (%)

Figure 7.



POLDER Vicarious Calibration

Cdlibrationto MOBY

— MOBY data provided by Dennis Clark,
computed for OCTS band passes

— POLDER Level-1B data provided by CNES
Assuming marine aerosols, 90% RH

Multiple views treated as independent
match-ups

11 MOBY scenesyielded 106 match-ups



Polder-MOBY Match-up Scenes

Scene Ti ne Usabl e D rections
1996 331 21:01 12
1997 005 21: 28 7
1997 009 21: 21 12
1997 010 20: 54 12
1997 012 21:40 8
1997 013 21: 13 12
1997 017 21: 06 12
1997 046 21: 28 6
1997 047 21:01 12
1997 050 21: 21 8
1997 061 21: 26 5




Polder Multi-Directional View of MOBY Site
1999 009

Toward Sun

Away from Sun
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Polder—tOBY Calibration at 443nm

115 ]
110k . =
Ll =
1.05F Te e
T
3 a« 4
Lt 2" - 3
o.e0f E
a.e5k . . . = E
0 an 40 [i14] L] 100
Tirne: iy}
Polder—tOBY Calibration at S8Snm
R 5] AL AR ARS S AL AR ARS S ATEUNS A S AL i S AL E
110k s E
- ) E
100k i E
: M1 b o
0,00 ¢ : o3
0.80 53 3
a7ok . . . .
0 an 40 [i14] L] 100
Tirne: iy}
Polder—tOBY Calibration at 7ESnm
1.20 E L e AN B e B e ; T E
1A0E ., . 2
E i - - E
1,00 E H l _l: LE
3 = 3
0.80F & 2
aeok . . . . :
0 an 40 [i14] L] 100

Tirne: iy}

Gain

Gain

Polder—tOBY Calibration at 49C0hm
2 e 7 S F AR TR R AR A A L AT T L
1.05 | 3
1.00 s B
U - - a
3 = .I i' ]
0.55 1 3
o.60f . 1
0.EsF ; Ll ; - ]
0 an 40 [i14] L] 100
Tirne: iy}
Polder—tOBY Calibration at B70nm
2 LT A M A P R AT A U A AR E
110k - e 3
15 1 -
1.00 "£ | .':
0.50 - 3
a7ok . . . .
0 an 40 [i14] L] 100
Tirne: iy}
Polder—tOBY Calibration at BESnm
i F ' - 1
'E 1F R s .—:
(] R i
1 'E N - -—:
an 40 [i14] L] 100
Tirne: iy}



Gain

Gain

Gain

S0
.08
00
.55

0.0
0.EG

T RTT ERTT N T

.50

. B0
a.7o

0.EO

Polder—tOBY Calibration at 443nm

(a1 B
dbsersation

40

Polder—tOBY Calibration at S85nm

[
(=]

g :;“.mr P

F
=

)

(a1 B kHulE]
dbsersation

20 40

)

o

Polder—tOBY Calibration at 7ESnm

(a1 B
dbsersation

40

o o s b

Gain

Gain

Polder—tOBY Calibration at 49C0nm

.10 = E
1.05 ff ¥ =
1.00 th. s T ‘; E
5 = 3
Il' ﬂ-?-r':q.: - . ]
0.55 o 77 i) 3
- F .: 3
.60 i E
- E
0.EG i L ; e 3
0 0 40 (0] a0 00 120
dbsersation
Polder—tOBY Calibration at B70nm
1.2':' E T '.I —T r | r v 1 [ T 1 T T [ T 7T
3 L =
110 o5 .
1ok T % * ot ""'h"“ -~
.00 P o or -~
080k - 3
. . f
0.60 ¢ .
0.70E . . . . .
0 0 40 (0] a0 00 120
dbsersation
Polder—tOBY Calibration at BESnm
i s - - A = - 1
C ]
a1 I* T3 - .
[ u
1 :— - i SRS 1] h o A - —:
0 0 40 (0] a0 00 120
dbsersation



Gain

Gain

Gain

F'l::-I-::Ier—thlEIY ':-::I|I|:lr|:|tl-::ll‘| at 443nm

.15 P ' """""""""""""""""""" E
= » - —
1.102 . = . .:_..-_._ s
105F = - o - L ". - =
3 U L S | E
g — ;H-r_ -
0esfp 0t " ' 5
E o - - =
o.eaf 3
0.ESE . . : . 3
0 14 0 30 40 =i G0
Sensar Zanith Angle (deg)
F'l::-I-::Ier—thlEIY ':-::I|I|:lr|:|tl-::ll‘| at 565nm

T T T e e e T E
110k . E
. - " = - ;

E- - 3
1.|:u:|= va :;- :':"'; '—f .-E
0E0E = S ""-. E
E - E
0.0 R :
0.70E . . . : :
0 14 0 30 40 =i G0

Sensar Zanith Angle (deg)
Polder—tOBY Calibration at 7ESnm

R e L e e e B
3 - 3
110 3
3 vluln"— ‘l 3
100 *% "' ﬁ 3
.50 E H - 3
a.eok . . .
0 an 40 B0 [ ]8]

Sensar Zanith Angle (deg)

Gain

Gain

F'l::-I-::Ier—thlEIY ':-::I|I|:lr|:|tl-::ll‘| at 4Eanrn

R 2 | SRR B R R R T AR AT S R AT S AR A ]
i A 3
108 _ 1. - '. .,-"" . - _;
[ & w - " [ ™ ]
1.00 F '. e 'l s ¥ . =
[ [ T ] Pl L ]
0.55F v s 7 R
- - ™ T oaudy 3
0,50 F = - T 7
E - E
0.E5F . oy o ]
i] 10 0 30 440 =i} Gl
Sensar Zanith Angle (deg)
F'l::-I-::Ier—thlEIY ':-::I|I|:lr|:|tl-::ll‘| at E'-'.-"Dnrn
1.20
110
1.00
0.50
0.0 f
a7ak . . . . .
i] 10 0 30 440 =i} Gl
Sensar Zanith Angle (deg)
Palder—tOBY Calibration at BESnm
i - - TR R T 1
[ - ]
ool s aaa S S S——— 5
[ u
1 — - @ A MEE B E —:
i] 20 40 =i 283

Sensar Zanith Angle (deg)



Polder Vicarious Calibration

Band Pol der OC2 S| MBI OGS
443 1. 072 1.013
490 1.042 0. 971
555- 565 1. 000 0. 953
670 1. 000 1. 004
765 1. 000 1. 008
865 1. 000 1. 000




SeaWiIFSMOS-OCTS-POLDER Intercalibration

SeaWiFS
Sep. 1997 - Present

MOBY MOS
1996 - Present Apr. 1996 - Present

I

OCTS, POLDER
Nov. 1996 - June 1997




